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(57)Abstract: 

PURPOSE: To make it possible to apply fully the characteristics of high- 
frequency and low-frequency constituent elements (inductors or capacitors) to 
practical use by a method wherein an intermediate layer consisting of a non- 
magnetic material is made to interpose between magnetic material layers, which 
respectively have magnetic permeabilities different from each other, integrally 
with the magnetic material layers. 



CONSTITUTION: Coil conductors 3 and 4 are respectively built in magnetic 
material layers 1 and 2, which are a high-magnetic permeability magnetic 
material layer and a low-magnetic permeability magnetic material layer relatively 
to each other, and low-frequency and high-frequency inductors 5 and 6 are 
respectively constituted in the layers 1 and 2. Here, an intermediate layer 9 is 
provided between the layers 1 and 2 integrally with the layers 1 and 2. This layer 
9 is constituted of a non-magnetic material. Moreover, a short-ring, which makes 
a short-circuit current flow by a change in a magnetic flux and reduces the 
passage of the magnetic flux, is buried in the layer 9. Thereby, a laminated noise 
countermeasure component having characteristics added with the characteristics 
of the inductors constituted in the layers 1 and 2 can be obtained. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] two or more magnetic layers from which permeability differs -- a 
laminating -- carrying out -- each magnetic layer -- respectively -- a coil -- the coil 
built in each magnetic layer while building in the conductor -- the laminating noise 
cure components characterized by making the interlayer who comes with non- 
magnetic material between the magnetic layers from which permeability differs in 
the laminating noise cure components which come to connect a conductor with a 
serial intervene between one. 

[Claim 2] The laminating noise cure components characterized by laying 
underground the short ring which passes a short-circuit current by change of 
magnetic flux to said interlayer in claim 1 . 

[Claim 3] The laminating noise cure components which carry out the laminating 
of two or more dielectric layers from which a dielectric constant differs, and are 
characterized by making the interlayer of a low dielectric constant intervene from 
said each dielectric layer at one between the dielectric layers from which a 
dielectric constant differs in the laminating noise cure components which come to 
connect each capacitor with juxtaposition while constituting the capacitor by 
which the internal electrode which counters each dielectric, respectively is laid 
underground, and capacity differs, respectively. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] two or more magnetic layers which have the permeability 
from which this invention differs -- respectively -- a coil -- a conductor -- building - 
- these coils -- the laminating of the layered product which connected the 
conductor to the serial, or two or more dielectric layers from which a dielectric 
constant differs carries out, and while constituting the capacitor by which the 
internal electrode which counters each dielectric, respectively is laid underground, 
and capacity differs, respectively, it is related with the laminating noise cure 
components constituted by the layered product which comes to connect each 
capacitor with juxtaposition. 
[0002] 

[Description of the Prior Art] the thick-film forming methods, such as print 
processes and the sheet method, -- using -- the magnetic substance and a coil -- 
in the laminating noise cure components constituted by the layered product of the 
shape of a chip which comes to carry out the laminating of the conductor, in 
order to acquire the noise reduction effectiveness about a large frequency band 



In JP, 3-30282,13, as shown in (B) which is the perspective view and its G-G 
sectional view of drawing 6 (A) the magnetic layers 1 and 2 which serve as high 
permeability (for low frequency), and low permeability (for RFs) relatively -- a 
laminating -- carrying out -- each magnetic layers 1 and 2 -- respectively -- a coil, 
while building in conductors 3 and 4 and constituting inductors 5 and 6 the coil 
built in each magnetic layers 1 and 2 -- the thing which comes to connect 
conductors 3 and 4 with a serial in the interior of a layered product is proposed, 
the coil connected to these single strings -- the both ends of conductors 3 and 4 
are connected to the terminal electrodes 7 and 8 prepared in the side face of the 
layered product formed in the shape of a chip. 

[0003] In the laminating noise cure components shown in drawing 6 , the 
frequencies f1 and f2 set to permeability =1, respectively differ, and the inductor 
6 by the side of the low permeability layer 2 is expected to achieve the duty of the 
noise rejection in a high frequency band that the high permeability layer 1 and 
the low permeability layer 2 are shown in the upper case of drawing 7 (A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, as shown in the sectional 
view of drawing 6 (B), it sets on the conventional laminating noise cure 
components. Magnetic flux phi will carry out sequential passage over the both 
sides of the high permeability layer 1 and the low permeability layer 2. It is 
grasped as a circuit where the magnetic reluctance Rm1 of the high permeability 
layer 1 and the magnetic reluctance Rm2 of low permeability were connected to 
the serial to magnetomotive force Vm. In a frequency lower than the frequency f1 
from which the permeability of the high permeability layer 1 is furthermore set to 
1 As shown in drawing 7 (C) as a laminating noise cure entire component, the 
core which consists of a high permeability layer 1 and a low permeability layer 2 
is combined. It can recognize as that around which conductors 3 and 4 were 
wound, and a thing which makes an equivalent operation, this -- a coil -- 
Permeability of the high permeability layer 1 = it is higher than the frequency f1 
used as 1 , and in a frequency band lower than the frequency f2 from which the 



permeability of the low permeability layer 2 is set to 1, as shown in drawing 7 (D), 
it can recognize as a magnetic circuit where the high permeability layer 1 was 
missing. For this reason, as shown in the lower berth of drawing 7 (A), the 
impedance as a laminating noise cure entire component was not able to become 
extent a little higher than the impedance by the inductor 5 by the high 
permeability layer 1, and was not fully able to employ the property of the low 
permeability layer 2 for RFs efficiently. 

[0005] on the other hand , the laminating of the two dielectric layers of a different 
dielectric constant be carried out to one , the internal electrode be prepared in 
each dielectric layer , respectively , the capacitor for high frequency and low 
frequency be constituted , and in the laminating noise cure components of 
capacitor use which connected each capacitor to juxtaposition with the terminal 
electrode of a side face , in a high frequency band , in order for capacitors to join 
together through a high dielectric constant layer , there be a trouble that the 
property of the capacitor for high frequency could not fully be employed efficiently 
also in this case . 

[0006] two or more magnetic layers which have different permeability in view of 
the trouble which described this invention above -- respectively -- a coil -- it aims 
at offering what can fully employ the property of the object for high frequency, 
and the component for low frequency (an inductor or capacitor) efficiently, 
respectively in the laminating noise cure components which contained and 
carried out the series connection of the conductor, or the laminating noise cure 
components which contained and carried out the parallel connection of the 
internal electrode to two or more dielectric layers which have a different dielectric 
constant, respectively. 
[0007] 

[Means for Solving the Problem] In order to attain this purpose, the laminating 
noise cure components of this invention are characterized by making the 
interlayer who consists of non-magnetic material intervene at one between the 
magnetic layers from which permeability differs. Moreover, it is characterized by 



laying underground the short ring which a short-circuit current is passed [ ring ] 
by change of magnetic flux to said interlayer, and decreases passage of 
magnetic flux. 

[0008] Moreover, in what constitutes a capacitor by the dielectric layer which is 
two or more layers from which a dielectric constant differs, it is characterized by 
making the interlayer of a low dielectric constant intervene from said each 
dielectric layer at one between the dielectric layers from which a dielectric 
constant differs. 
[0009] 

[Function] In this invention, in the thing which made the interlayer who consists of 
non-magnetic material between the magnetic layers from which permeability 
differs intervene between one, it becomes independent, respectively, the 
property which applied each property as a whole is acquired, and the noise 
rejection in the large frequency band which reaches a frequency band higher 
than before of the frequency characteristics of the inductor in each magnetic 
layer becomes possible. In what prepared the interlayer the short ring, passage 
of the magnetic flux in an interlayer is prevented still better. In what constitutes a 
capacitor by the dielectric layer which is two or more layers from which a 
dielectric constant differs, by having made the interlayer of a low dielectric 
constant intervene from said each dielectric layer at one between the dielectric 
layers from which a dielectric constant differs, association between different 
dielectric constant layers is prevented, and the synthetic property which applied 
the property of each capacitor is acquired. 
[0010] 

[Example] The perspective view showing one example of the laminating noise 
cure components according [ drawing 1 (A) ] to this invention and (B) are the E-E 
sectional views of (A), the coil with which 1 and 2 are high permeability and the 
magnetic layer of low permeability relatively, respectively, and 3 and 4 were built 
in each magnetic layers 1 and 2 -- it is a conductor and these constitute the 
inductor 5 for low frequency, and the inductor 6 for RFs, respectively. 9 is a 



magnetic layer 1 and the interlayer who prepared among two at one, and this 
interlayer 9 consists of non-magnetic material. 10 -- each coil -- it is the 
conductor which connects conductors 3 and 4 in the interior of a layered product, 
the coil by which 7 and 8 were connected to a single string -- as it connects with 
the both ends of conductors 3 and 4, it is the terminal electrode prepared in the 
side face of a layered product. 

[001 1] The layered product which consists of this inductor 5 or the middle class 9 
is manufactured by cutting and calcinating for every chip or cutting after baking 
after the laminating by print processes or the sheet method, and a desiccation 
process, and forms the terminal electrodes 7 and 8 in the side face of the layered 
product by baking or plating after that. 

[0012] the case where the ferrite of for example, a nickel-copper-zinc system is 
used as said magnetic layers 1 and 2 -- as the magnetic layer 1 for low frequency 
(high permeability) -- zinc -- what was rich and set permeability as 200-1000 -- 
using -- as the magnetic layer 2 for high frequency (low permeability) -- nickel -- it 
is rich and what set permeability as 10-100 is used. Moreover, a nonmagnetic 
ferrite is used as an interlayer 9. 

[001 3] The upper case of drawing 2 (A) shows change of the permeability to the 
frequency of the high permeability layer 1 and the low permeability layer 2, and 
the lower berth shows the impedance change to the frequency of inductors 5 and 
6, and change of the whole impedance, respectively. 

[0014] The flow of the magnetic flux phi 1 and phi2 in each class 1 and 2 in this 
laminating noise cure component is shown in drawing 1 (B), and it sets to this 
example. Since the interlayer 9 who becomes with non-magnetic material was 
formed between the high permeability layer 1 and the low permeability layer 2, 
passage of the magnetic flux over both layers 1 and 2 can decrease, and can be 
made into the condition that the flow of magnetic flux almost arose according to 
the individual in each layer 1 and 2. The magnetic circuit in this laminating noise 
cure component was expressed as shown in drawing 2 (B), and high permeability, 
each class 1 of low permeability, and the magnetic reluctance Rm1 and Rm2 that 



became independent for every two were connected to magnetomotive force Vm, 
respectively. Moreover, as shown in drawing 2 (C), the inductor 5 which becomes 
with the core which becomes in the high permeability layer 1, and the inductor 6 
which becomes in the low permeability layer 2 can express an equivalence 
electrical circuit as what was connected to the serial. In this example, a synthetic 
impedance characteristic becomes what applied the impedance of inductors 5 
and 6 so that I may be understood from drawing 2 (C). That is, as shown in the 
lower berth of drawing 2 (A), it becomes the property which added both the 
inductors 5 and 6, the noise rejection effectiveness is acquired also in the high 
frequency band beyond a frequency f1 , and the noise rejection effectiveness is 
acquired about a large frequency range. 

[0015] When an example is explained, the dimension of laminating noise cure 
components 3.2mm long It considers as the side of 1 .6mm, and height of 1 .6mm, 
and is Fe 203 to the high permeability layer 1 . -- 49 NiO -- 7 CuO -- The ferrite of 
13 and the presentation (atomic %) which becomes ZnO-31 is used. It is Fe 203 
to the low permeability layer 2. -- 49 NiO -- 24 CuO -- The ferrite of 10 and the 
presentation (atomic %) which becomes ZnO-17 is used. It is Fe 203 to an 
interlayer 9. -- 49 CuO -- 12 and the nonmagnetic ferrite of the presentation 
(atomic %) which becomes ZnO-39 are used, a coil -- conductors 3 and 4 - Ag - 
- using -- a coil pitch P -- 50 micrometers and a coil -- the number of turns of a 
conductor 3 5 Tses In a conductor 3 and the thing which set spacing t2 between 
four to 250 micrometers a coil -- the number of turns of a conductor 4 -- 10Ts(es) 
-- carrying out -- an interlayer's 9 thickness t1 -- 100 micrometers, an interlayer 9, 
and a coil -- The result of having measured change of the impedance to a 
frequency is shown in drawing 3 as contrasted with the result which constituted 
inductors 5 and 6 according to the individual, and was measured, respectively. 
According to this example, the impedance as a laminating noise cure entire 
component becomes what applied the property of inductors 5 and 6 so that 
drawing 3 may show. Moreover, in the thing without the configuration 9, i.e., the 
interlayer, of the conventional example, although the frequency range where 



attenuation of about 10dB is obtained was 15-200MHz, it was set to 10-400MHz 
in what formed the interlayer 9 by this invention. 

[0016] Drawing of longitudinal section in which drawing 4 (A) shows other 
examples of this invention, and (B) are the F-F sectional view, and the short ring 
1 1 with which this example passes a short-circuit current by change of magnetic 
flux to said interlayer 9, and decreases passage of magnetic flux is laid 
underground. In this example, since passage of the magnetic flux in an interlayer 
is prevented still better, the property of each inductors 5 and 6 becomes what 
became independent further from said example, and what has a more good 
property is obtained. 

[0017] Drawing 5 (A) is other examples of this invention, and carries out the 
laminating of the dielectric layer 12 of a high dielectric constant, and the dielectric 
layer 13 of a low dielectric constant relatively. While constituting the capacitors 
16 and 17 by which the internal electrodes 14a and 14b which counter each 
dielectric layers 12 and 13, respectively, and 15a and 15b are laid underground, 
and capacity differs, respectively The interlayer 20 of a low dielectric constant is 
made to intervene from said each dielectric layer at one among the dielectric 
layers 12 and 13 from which it comes to connect each capacitors 16 and 17 with 
juxtaposition with the terminal electrodes 18 and 19, and a dielectric constant 
differs. 

[0018] Since association between the capacitor 16 which mainly minds the 
dielectric layer 12 of a high dielectric constant, and 17 is prevented according to 
this example, as shown in drawing 5 (B), the damping property which applied the 
property of each capacitors 16 and 17 as a whole is acquired. In addition, in 
drawing 5 (B), the reason the characteristic curve of capacitors 16 and 17 makes 
a crest-like peak is for the inductance component of capacitor capacity and a 
capacitor internal electrode pattern resonating (series resonance). 
[0019] In this invention, it is applicable to the thing which carried out the 
laminating of the inductor or capacitor of three or more layers into one chip, or 
the thing which arranged two or more inductors and capacitors in the same layer. 



[0020] 

[Effect of the Invention] Since the interlayer who comes with said non-magnetic 
material between the magnetic layers from which permeability differs was made 
to intervene between one according to claim 1 , the thing of a property which 
applied the property of the inductor constituted in each class is obtained, the 
wide band which reaches a high frequency band only in one layered product is 
covered, and the noise rejection effectiveness is acquired. 
[0021] According to claim 2, it sets on the laminating noise cure components 
which constituted two or more inductors in the layered product, passage of the 
magnetic flux between each magnetic layer is prevented, individualization of 
each inductor is promoted more, and the better noise rejection effectiveness is 
acquired. 

[0022] Since the interlayer of a low dielectric constant was made to intervene 
from said each dielectric layer at one between the dielectric layers from which a 
dielectric constant differs according to claim 3 Association between the 
capacitors constituted in each dielectric layer is prevented by the middle class, 
and the thing of a property which applied the property of the capacitor constituted 
in each class like claim 1 is obtained. Only by one layered product The noise 
rejection effectiveness is acquired over the large frequency band which reaches 
a high frequency band. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing one example of the laminating noise 
cure components according [ (A) ] to this invention and (B) are the E-E sectional 
views of (A). 

[Drawing 2] The equivalence magnetic-circuit Fig. of this example and (C of 
drawing in which (A) shows the frequency characteristics of the components of 
the example of drawing 1 , and (B)) are the equivalence electrical diagrams of 
this example. 

[Drawing 3] It is drawing showing the example of the frequency characteristics of 
this invention. 

[Drawing 4] Drawing of longitudinal section in which (A) shows the configuration 
of other examples of this invention, and (B) are the F-F sectional views of (A). 
[Drawing 5] The sectional view where (A) shows other examples of ****** noise 
cure components to this invention, and (B) are the frequency-characteristics Fig. 
[Drawing 6] The perspective view in which (A) shows an example of the 
conventional laminating noise cure components, and (B) are the G-G sectional 
views of (A). 

[Drawing 7] Drawing in which (A) shows the frequency characteristics of the 
conventional laminating noise cure components, and (B) are the equivalence 
electrical diagrams in a low frequency band [ in / conventionally / this / in 
respectively the equivalence magnetic-circuit Fig. of components, (C), and (D) / 
components ], and a high frequency band conventionally [ this ]. 
[Description of Notations] 

1: a high permeability magnetic layer, a 2:low permeability magnetic layer, 3, and 
4:coil -- a conductor and 5: -- the inductor for low frequency, the inductor for 
6:RFs, 7, 8:terminal electrode, 9:interlayer, and the object for 1 (^connection -- a 
conductor, a 11:short ring, 12:quantity dielectric constant dielectric layer, and 13: 



a low dielectric constant dielectric layer, 14a, 14b and 15a, a 15b:internal 
electrode, 16, 17:capacitor, 18, 19:terminal electrode, and 20:interlayer 
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